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Abstract 



PROBLEM TO BE SOLVED: To rotate a rotary unit more smoothly, and obtain a torque which is large 
enough to be applied to an actual vehicle, etc., from the rotary unit 

SOLUTION: A 1st rotary unit 4a which is attached to a 1st rotary shaft 2a so as to be able to rotate, a 
2nd rotary unit 4b which is attached to a 2nd rotary shaft 2b which is parallel with the 1st rotary shaft 2a 
and a gearing means by which both the rotary units 4a and 4b are turned in the directions opposite to 
each other are provided. U-shaped permanent magnets 7a and 7b are arranged on the respective outer 
circumferential parts of the rotary units 4a and 4b in circumferential directions with certain intervals. 
When the 1st and 2nd rotary units 4a and 4b are geared with each other and turned, the facing poles of 
respective rotary units 4a and 4b are so arranged as to have the same polarity and to be made to face 
closely to each other periodically and the poles of the 1st rotary unit 4a rotate a little ahead of the poles 
of the 2nd rotary unit 4b. By switching the current application to electromagnets, the rotary units are 
started and braked. 
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(74) A 




(^1-i=S) 



(54) mm<D^m m-n^umw 



(57) m-^-^) 

^S/j L T [Hi life ^ 5 f^j r^^+BS/j^ fni tl -eii mm^ 





im^m 1 ] mi mimMcmR'^m^mm^thtcm i 

tmm2m$n{^^K\^^{:im:^\^u^MW}Lxmm'^mt^ 
2mm{^<D^^mm^Fim:^\^^mm\:i^o:>^'^^^m 
'i^^inimM ^\^}^. mmm 1 mmi^j^t^m 2 mmm^m 

m 1 m^^i^oxm^j^mmm 2 \B\mi^(Dmm^ \) ^m/j^t^i 
b -c mmmw) $ n ^ j: 5 o -c^b^ . mmm 1 ^ 

mm^(Dmm^m d i^ix.^ r. ^ j; mmm 1 mmi^R 

X/m 2 mmi^comWu HtiJilj ^ x. 5 j; 5 ^J: 0 r v ^ § ^ 

[8B^3-i 2 ] mmm 1 m^i^Rrim 2 mmo:>mw}R 
mw}^± c ^ ^ 5 /c mmnmi^-^^mmm 2 mm 

i2^t/m2[pifitaf*^, mf^m\iknw.2mmvfo^^^n 
n b xn ^6 tdiag ^ tbx v ^ ^ =r (7:)^^07i<^a^ 

1 2 [Hlittoj*{^:^tfnj bTSaa ^n/c^ 1 ^o^^ 2 ® 
t . mitSB 1 RX^M 2 lH]|fe{4ic7^ini.i|g{irgtrt^m b"C 

f*tc^iLrff^^^;ycftM^ ^ s m^mmm2mm^fjmm 
m 2 iHiiitef^tc^ v.x^m^^m^x'h^h ^ . mm:m 1 
^immm 1 [Hiijto#:te:^i- v.xmmvm }if^^^o\^^ m 
mm \ um^Rxjwmm^ 2 m^Bs\^<7yyY^Km^ t mmm 1 




/t^§^ip9- 2 8 5 10 3 



^2mr^:^i:(Om^'^:^p'li-^3ii^±i: b/cffjJtJl 5 

[0001] 
[0002] 

\t&.^(D-^ms\ '^^m%^^m.h\^x\±mMm ^) 

i^:). m.m^(Di^t>Kf \^^^Am^fj^^&i^x\^^^mj3o:)^ 
^mm i.xmmmmai^(Dm^^mwx^ m^:^ 
m^mmyjmm^thx\^^^. fo>fj^^m:^m^^mm^t.. k 
\^^Kmio\^\cmw}Vxmm'^jm^^-M<Du--^^mm 

f^^iij^r^ij< j:5tcb. :i.th^u-^fjmw}Lxmm^ 

(Dmm\^M um>\^^n i.xm^mw}^'\i'^ r t xmm 
brv^^o b/j^b. fo^fj^:hm:tjm$r^mMx\^. lUiisiwj 

^^TV^^m-./J^^>^-^(0[HifeWJ^#JhbJ: 5 ti- 

^m-^. ti-^\cMi^xmw}:t}^-¥x.^y'u-^Ymm^^ 

i"^fci^>{^, 7^miiAf^J:#<ZV¥5 ~ 6 1 8 6 

7 tc^i" J; 5 tc, 2 "PltolHl-fe-f* 3 5a. 35b Ojlffltc: 

t^^^^fhmWc(Dm'^<o^P^m^ 4 O a . 4 O b 

MbrBrr^:^^ll#4^i^T®afl'r^ 

^ 3 5 a (^mi^l^^ 3 6 ^Sflfl b. 3 5 b 

H] 1 8 t^i^^-t J: 0 4^7ma:^ 3 7 ^@Bffi:b/clill/j[H]|fei^ 

B^^l^b-cv^5o rot., mmi^s 5 ii(Dmm^3 6^ 
^3 6 tmmm^&MMini-^mt&^s s bc;97}<M^:?? 

4 0b co#lt^tc^J-bTf^] b^v^f^^Mc7:'Wi^ir^'"r^ J: 

rtLb^?M^rHTt^lHl$^{^3 5 a . 3 5 b c^:)|H]l|ta 

^g^fe $ ii-T iH] r^X aW\t^^ J: 9 /i: o r V ^ ^ , 
[0 0 0 4] ±fSay^IUi^5i^^f75^^lJ^^4-IE] 1 9 ^/fj V^X 
6 i: . Hlff^z^f^ 3 5a O^m^s^^^l^'^O a X\ 3 

5 b (=0lHlf|feiinli^O b bX:fe . \mmi^ 3 5a. 35 




h±<D^pKm^4 0 a , 4 0b (CoV^XrJ:. —^(Om 

[0 0 0 5] talfpsf* 35a. 35b /j^li! 1 7 (A) tC:??: 
3 5 b jiliJO l{[iI(7>WlN b 1 /JM)LgUrv^-5 

rcomiNb 1 tmrnm^mMi'^^ui^B 5 a'^JllJc7:)^s^ 

tliN a 1 fi, fd^SN b 1 ^ t^[HJte::^jrpjMS/j^t-MTb 
^(D^ bv^r^^^^^j^a F 1 mmN a 1 RX/N b 1 

[HifeWlO a L tc:p^5 Lfc^^M . [11^*0 a R 

lHlfe{^3 5 a^U^3 5 b tCljfj < (DlH T a 1 ^t^T 

bi\t. ^th^^tiTrmiRx/m2xm^n^o 

[Stl ] T a 1 -=F 1 • R * c o s (Y-X) 
[^2] Tbl=Fl. - R- cosY 
[0006]:irT:\ cos (Y~~X) >cos YXh 
5/J>b. T a 1 >T b 1 tf^^o I|Jt>. mtEN a 1 fjm 

^ UT. Hlfef* 3 5a tilHiifef$: 3 5 b J; *Ih]K 

ci^tcj: (9lHl!lSf4=3 5 a 1 7 
Aj7mcsE\BmL^.o ti-^^. :i:ix\ mmN a irxj^ 
N b 1 (7rl^^imci^I:m-t^mmi^ 35a ^t/iD^sf^ 35b 

5 a (ommN a 1 J; V) hmU';)j\^]\:i-Mn\^tciiLm\^h^ 

WMN a n^t/N a n - 1 m%!xm^^^&m LX 

z(Dm^^h/i-^mmEN a i fj^hm<MK^\^^ox4-- 

^<^J:^o W-^. MNa n^t>^Na n - 1 fcfiK iHlfS 
h/U^j ^tJ$;:i-^lRl?5i^ 3 5b coMN b n:5^-0^N b 

n~ 1 t(Dm(Dmiii<y:>2m{^i:tmL.x/b^ < 

[0 0 0 7] fVij, HI (B) (7:)#f^|2|fC;^oV^T. ^i^f^Ifi} 
ilfel^ 3 5a Wl!) < tHjijfe b/V-^ ?Wirj:|lirte{^ 3 5 

b(^{il< [Hl^ta byl^:^^^brto<9 . li^^W)f^lHl$5f^l^3 5 a 
&tf^ 3 5b t7;) [HittottiO a RXJ^O b ^rg-S^li^^^/j- ^ CO^Mt 

{c^ [nnte#: 3 5a 3 e teiiimi^-S^ 1 MiSt^J;. 

[Hlfef* 3 5a f^IEcD|p].ilta h/u^ ^#;*=»ii:^ r. t <DX% ^ 

[0 0 0 8] LT. tajijtef^ 35a 2S:U^ 35b /j^igflj b 



f*3 5 a tC^^CXV^/cIEOlH]i|fe b/l-^ /jUj: < ^ riVj^ <9 

5 b\'^±mmnm3\:^^mmLxmm^\^mW}^ti. :i 

^ mS^i^S 5 a:^tJ^3 5 hO:)mMm}^W±ir^ 
Ztfj^X^^. 

[0 0 0 9] mc:^mmA^±. 112 0tc;.J^^4^5J;5^- 
l «!Olfi)rte"^HH?^celElffg!|iiil4 7 {C2m<^:>m'^Bi^4 5 a RXJ^ 
4 5 b;6SJl^^ttr:|ot:?. [lltef^4 5 a JlU^4 5 b 

th^^^(D^mm±{at^M^Am^ 3 s a. /^^>'f— 3 9 

a ^tK7k^li^^ 3 8b. 39b /jSgBi^^HX 

:fo ^9 . ^^A,m^ 3 8a 38b ^Hitef^c^^^Hite: 

MLxmi^^\^Mm^n. mu{^4 5 a^t^4 5 b wk^i^ 
r^;s-3 8 a^t/3 8 b {cM\^ii~^x^ {cmm^mk4 e 

aRXl4 6 b m^iii- htlX\^^^ tm^. mm{^4 5 aR 
U4 5 bC0{Hl.te{iS^^fflbTmiil^^^l^4 6 aAU^4 

[0010] iLlSf^^Hi^a^Mt^Sb-f^t-ov^xHl 21^ 
fflv^xl^^RJi-^/J^ r.::ixiiliirfef^4 5 a 4'^?iJtc:lS^0;5 u 

xi/^5o [HI$^(7^^7JW^-:^b^v^x^J:. m-i^^tb^ j: ^^ceinffe 

^ — ^ b;^SlHlf|taf^4 5 a (C-^x.^tL^o IIJ^^. m&rl 

^hmc^^^xm7^M(Dmm^ 4 e a ^ihi$^^^^4 5 a (7:)7ic 
>j^^^i^^3 8 a tffK ^iKm^3 8 a (DmuMfsmm^^ 

1^4 6 a OWIM ' /j^^lHjK:^f«jteHl/j^e:i";|xxv^^ 

t . 7l<^a^ 3 8a ^tJ^mr^^^^^ 46a (OWMmMR 

lHllS{*4 5 a o:)i:^,t^ofj^h}x3^:fJ fm±{^T^\^fcmm 

tCO^J^^^.^HtV. ::,(Dm^OHt, [Hllftof-^4 5 a oq^i 
'L-ORX/MB.^^^!k4 6 a or^t^M ' ^^^(^^tmi^OM " 
^;0^^^-f-^it^a ^ b. Mtc!H]tej^4 5 a(7)^p^L^ORXI^ 
7l<^a^3 8 ei<DmMM'^m^^B^AOMt. S^>OM ' 
tff^fj:i~'nj^^ t lHllfef^4 5 ac7)i{^t^^'a 

lEl-|af*:4 5 a (T^lHlte hyl-:^^TflTlSi^3X;a'N-rr.^ 

/j^X^5o 

lic3]T=-f-a'cos (a-/3) 
::co[Rlfe hy^:^T^^tc:EEjK#:4 5 a (^m^afj'^rM^^th 

[0 0 1 1 ] 

mmmmi^x 5 ^-r^s^^gi] ±a!coj: 5^ce2if-fi]tc:M 
1 Rxj^m 2 mnmmM-^ivfzimfi%om-jjM^B,mmRxf 

1 mem 1 ^t/m 2 ini.1tef*:;^i> 2 il ^ ti.X /i: ^ a:/i 
[0012] :^^§P/irJ:±^t7? J: 9 J^^S^fStc: J: t9 f^^^^fc 




[0013] 

1 mmi^ t . tmm i iniiitotttrM i^m^i^^m 2 m-m 

xmmm 1 mmi^<Dmm:^mmm 2 iHi?^f4^<7:)as d 
M/J^^-^^f Lr[H]te3ltt^;lx^<]: ^t^^c^oT^^t:). tufa 

miRnm2 mmi^t. mmm 1 R-tjm 2 mmi^<D^^ 
# K-ommm 1 Rx/m 2 m$rsi^o:>^^'y^m 

^^Tvimm 1 Rxim2mm^<D^^mm^mm^tiity<^ 
^-f — t . ntmm 1 ^t:)^^ 2 mBi^(D^^/Km^fj^ h <d 
^um i^cMi^-^'^mM^^^ ^th3^^^ ^ fa (c: , mm 
m 1 Rnm 2 mmm^Mi^ i^xmm^Htcm 1 Rt^m 2 
mm^ t . mum 1 ^t>'m 2 {Hirte{:^^(^iH]rtofis^i^H:i l 
TmiiB^ 1 i^LO^^^ 2 mm^^^i-m^-^mmmfhmk t ^ 

A « i" 6 :i <^ { d ^ o T ^ it ;j3o ^ ti. ^ o 

[0015] 

-^3^^xmm^-^^. mi \t.^mmo:)X^imumw^~mtk 

rj:— ^j-Olfi|i{Eiii|ll2 a , 2 b Bff?£rp1PllXMfTt-Sa« ^ t^^X 

^-jY v.xm^€^^m^%m^^x^^^o, 
t^fitt b^xv^^. ^:nbiii)itef^4 ^RUA h\-xmm 

'^JiWf^^^V.X^n . [pli|te{*4 arJ:l^J-2jicoiJ^/^^'t^R 
«6 a 1^0^ 6 a 2X;5^oX*5t9. [hI1(5{*:4 b M 1 2 
V^^^:l;^tR^^^6 a 1^1)^6 a 2Xr^-oX^-d^ . R« 

mm'-^kt uxpi^^;h.^ J; 9 ^^^^J•:-:?xv^So iHi-^sf^4 




^m%W'9-2 8 5 1 0 3 



a2i^U^4bf^. R|^6 a l^t/6 b 1 C'^ni'^t-^fcoXS: 

v^tci^-:;^fHitc:iHiK^tb^o X. R^i^6 a i^t^^e h io:> 

±.\^\%^^^m^m.y'''^— h 5 a J&lU^5 b/j^^tt^^X 
:iot9, gcSy^l/-- h 5 a^t)^5 b(7^i:(Ctl, n(7:>^t^(7:) 
71<:>XI^^^ 7 a 7 b ij^mMm^n UXffi^4i-'5 J: 5 

LXicg^ttXV^5o 

[0016] iHi^^{*4 a I— h 5 a (crJis -^<?:> 

t^^TJ^Stl^^f Ufc#^^r^:e'7^SV^t^W14-^^ce^ii^ 
X^IIS^i^/cite'lL^T a lf^^^)^%:b^o:>'^^\k(D7Y!KmiS7 

^fMim-^fhx^^^o 7YM^^7 ^\tM^Rxy^m4\z.^ 

o\^m^':)am^m.m^^. ^oR^^ea wzl^^w^^x 
^^^ixxv^s, X. 7}^^x^.'^ 7 2. <D-m^^\nmMT) t 

maM\ 2 a RXI'2 b ^/IS^t^fJ^L^ifllB ^ c?:) T^-f-'^jigE rJ;. 

0- )mm^nrM.\^xmk-^fhx^^^ . m&^A awk^x 
^wJil^c::^^E^wux@a{t^^xv^§, 

[0 0 17] n^j. mr^^8t:ill5tc:r^-rj; 

(e: mis ^ -r /^-^c tc:# V > fcmr^^a 8 

a. 8 b^2o^L. JilS^m^ilt-iimbfc^^^m^^ 
a, 8 b/j^Hv^tc^/^^r^tl^fcoJ: 5t-L/c=i 

(D^t^(^mr«8 ^;f^v^xtof9. X. Jttg^mitf^ifiiWJ 
a. Hh^<Dmm(oi^'^^Rn:)j\^^u^K^^^:Lt 

^WtlitCLXV-^^o -^UX. ±lGm^cO'ffl;a^^ff58 a . 
8 b nm^^W^A. b (07l<ii\l^^^ 7 h<D^<D^imtm^M'\n 
1"^ J: 5tc/j:oXV>^, Ht-ri^feVlM l^irf^tt^r.^ 
t^iJ:!?. }zt'^mm.(0±^^RX3~j3\^\^^m^tLr^X'?\^\^ 
X^J;V\ 

[0 0 18] — :*r, lPlt|ia#:4 b t7?l||fe®y" l^— h 5 b c?;i:^1^ 
M)gl5f-i^IalPaf*4 a(7)7k^Vf^^7 a ^ iRHtt^l ^ O^^RtR 
iVfrS:6-7 b:dSjil;^|pj^r«lf5i(c, K-^WMU^Wim^A b 

!Km^ 7 b /js^ Ialfef*:4 a c?:>7>;^r^^^ 7 a J: (9 t^HJ-^lE:^ 
X{i^^L5fetT-t^ J: 5t-iaH^tbX:|ot). rttic J: (9 miE 
f*4 a^-0<4 bt^ill4(;)^f^PX^t/Y:^lpJt-lLV>fc:igW] 
LXl&ll^^il., lHlffcf^4 h(D7YtKm.^7 btilElf|fef*4 a 

M/s^ 5 7k ^f^i:^r 7 a ^ wmm^B H\cM\^mm i^j 

[0 0 1 9] X. [Ute+s lift^"'8 (Cj^i?j^t;i^1^Mf6j 

1- ^[Hl$Hf*:4 b±07l<:^r^l^7 bc7^5 t:>[H|i!to:^f^i]tc^J-L 
X^IStc:{^f:Mi-^7l<^|tl^7 b 1 ;65iiAb/^f'*> ±tSfi 
ffj^^^s ir^IMc?:>7lc^f^:H7 b 1 t<7:>?i\\cnmM\^Xi^m 

Sfc*t>, ^^P^Xfi[Hira#:4 a (c:^^^tb/cim^^;&8 

tdir^^iM a^j^MUs [E]^^f$:4 a AO^lI].ffvS{2t^4 b+0S 
c7^[Hliftetc:f4^oXli#^^ 8 /jS[pl^te{^ 4 b (7:)^<./KW^:H 7 b 




:^'!M ^i^^hT:)o\^\^^1^x%^mM\^. z.o:)ittmU{t 
10020] r.cDJ:^ ^<e^il;^c(7:).r^;'j[liri5a^{l(7^lH]$iif^ 

a ^-0^4 b (0^%m)\^\X. l::i^(Om<k'^ 5-61868 

x-h^t^. ■:^m)^<Dxmm%^m:Wx\-X7^^xm^i i 
mn^nsLn^mx-wm\^mh%-^^x'^'o . m^M^ 

0^fc2c7;fT a 1 . T b 1 (i^LX. 2{^C02XTal, 

gM-{i®i-6mr^^g(i 8 a . 8 b {cMi^x±.mmmm^ 

>hx:^-/i^-t^:zt:fy^'^-mxh^tc^p. mmPf^AciRXf 
4 b (OmU^m 2 0 — 3 0#Wit) 0--- 3 5 0 r p m(DM 

mm}^tix\^^^vtmfj^hm^^{^4 axt/4 b(?:>iEiiK-iiH 
f J If -ih 5 m ( c ^ ^ . _h IB m (7:) ^ m :^ [Ri ^ t c -r 5 

8 t^ip]Sfef*4 b o:>±xo:)Mp^m^ 7 h t o^m{cmm.m 

[0 0 2 1 ] 7^iic^ m(Dmmm^m e rum 7 {z.7ik lt 
mm-r^. :ioom:^:}mmmmxn. m:^i^±(Dyu—j^ 
1 5 tci ^(oiuiiEsfqi) 1 6 fjm\S: 1 7\z^v) m^^'^m 

{^Hi^hnX:^^. ::cOlH]Ktt 1 6tCti 2jicOiHi$5{4*2 
0 aRU2 0 b/jS^*^tbTtoi9. M'Sina^mrJj ^ :x. 

W;KfciB|$i:^ix?^cMlHl4SH«3 0 /j^^^^ti^rv^^, m 

2 0a AiC/2 0 b tCfiHl 2 (^^^^^7}:^^^ 
7 a^U^7 b <ttto3c^^fW]C< L/t^O^;l^7l<^a^l 9 
9 b/j^®ai^^ti>^<l::^tc:, lHlte^^^>':^^<^'$ 
/-^^co^'^^^^-vh— 2 5 a^t/2 5 b /j^iafji: ^i^TV^^„ 
lHl!|tof*2 0 a tcrj;, m 7&tKll 8 tC7T^t^ J: 9 t-dl^to*^-^ 
^m};Mfi(7:)if::^f^j^rRlI^l(-f^'Jx.t^ 8 ilij (7)7^ 9 a 

//^^l;(ir f^n ^f-miJ t r) ^ f^ij x. fi^±. ff^h^m. Tfj^s m ^^f^^X 

5^-. K-D^mmcMLxm^^^^. wix^i-i^KiKm^i 9 

a c':)JI:^::^[p]!r4^ji i.^, mmR2 0 a(7:)-^Ni|^ il 
^<£i-^/:gDi: r.c;:)^aD^2 0iS^c:s^;^bTv^5o 
l"J^ :^iSD 1 9 a <7:)^i15g;:^?(7;»:^^ jWI^W^^jtc 




4^r?§¥^9-2 8 5 1 0 3 



UX. [H]$Ai^2 0 a<7:>^MtycD-1^^hj^|^^Iite:t;i:, 7X^1^1 

[0 0 2 2] X. Hlfltof* 20b t> Ji|GlH]i|i^f^^ 2 0 a <^ 
|WJ«tc::a(7^^^tft07mf^;5'l 9 b/jSiaffi^nX:^BD. y< 
y ^#ofcie)C??^mt^fe{*:X{^e>tl.fc/'^^ — 2 5 
b t»|pJ1t(CiB|^^ixTV>$, Mf-> ±tSIIlitiSf^ 2 0 a^ 
U<2 0 b rJ;'^tt^^ttc7;*[Hirtef4c(?:)&t@/^/-f tu^ J: 5 tcMx 
ti' 1 8 0ffi"f b U:^ct^^rL^Jci3a^ixr:iB (9 . IHf^ 
#:2 0 a ^1/2 0 b tcSfif^ ^ tuyh7l<^r^^ 1 9 a^TJl 

9 b (xfl''<7:/i^-"2 5 a^t;^2 5 b) (7:){5:S/js jiT 

Xfi?'^t.?:eV^J: 5 t-. lH].fl5f^2 0 a^0^2 0 hO-^iiLW^l 

1 8 OSi'HTV^So r.i^^cJ;or. ^{^XRvt^jrlUgfj 

J: 5t-^.^oXV^^o X. mitett 1 6 (?:)Iig|U- 
lX{^t-t btuTV^5«ilI-teR« 3 0 ri. [HlllEf* 2 0 a 25. 

2 0 b(OlEi:fetct;^oXlH]iK^tl>6/jS. IS[BlfeR;r^3 Old 

:i ^/j^x^So 

[0 0 2 3] — Hiffef* 2 0 a RX}- 2 0 b O^SlS^C. 
^>Xr^^ 19a RXJ^ 19b <^^Wl/j^>rtfn)-r ^ J: 5 2 
%\(r)'mM.'^ 27al. 27a2 27 bl. 27b2 

/js^a 2 6 hxxx^ ^ . mr^^ 2 7 a i ru 2 
7 a 2 r^^^f^ b;fc7ic>x^g^:H 1 9 a (7:)^rmMtmm^^Hm' 

^tl. n,m^ 27bl. 27b2 f^Mf^n L/C7l<^#» 1 
^MM^2 7 a 1 . 2 7a 2RXf2 7 b 1 . 27b 

2\^. m9\:i7^-i-'Xo\z.m'\k<r>m'h2 7 \z.mM^^^^ 
mcm^^^xmj^^^x:^^ d . ^nM^^mni^tc t^^m. 

m^^^^/iv^x:ro ^p. x^ Aim^nmrxmtmi^z 

[0 0 2 4] X. m^^W2 0h<DT'-Jj\^\'t^ m^{¥2 0 

b (2 0a) (Dmmi±m.^^m'^fc}^)0MtLm.\^m^^2 
8 ^ixx:^^ i9 s \±mmm%2 8 oj^mw^t-t^t^o 

Xmr^l^ 27al'-27b2 ^W^XmW^^i^ t K 
X. t) . m%r.i^ 2 0a 20b ^.(OyKMt^ 19a ^1/ 
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